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(54) no/iynPOBOflHUKOBbifi aathuk TEMnEPAiypbi 

(57) PetJiepaT: 

Mcnojib30BaHne: b ycTpoiicTBax 
aBTOMaTHHecKoro ynpaaneHun 
TeXHonorvmecKMMM npoLjeccawH. CyuqHOCTb 
«3o6pereHHH: asthhk TeMnepaTypbi coAep>KWT 
ABa MCTOHHUKa nocToHHt-roro HanpH^eHHs 1, 10, 
ABa TepMOMyscT8nTe/ibHbix ahoab 2, 7, Aaa 
noneewx rpanavsCTopa 4, 5, abs 
orpaHiwwTe/ibHbix peawcTopa 3, 6. Hctokm 
noneBux TpaH3HCTopoa coeAHHeHbi Mew^y 
cq6oh. Rapanne^bHo cTOKaiw no/iesbtx 
rpaHancTopoB noflKniweHa uencMKa n3 KaTyium 
MHAyKTHBHOc™ v\ KOHAeHcarDpa. HarpeB 
Bbi3biBaer M3MeneHne nonHoro conpoTnaneHun 
TepwoAnoAOB 2, 1, mto npHBOAMT k waMeHeHs/iio 
ewKOCTHoR cocTaanaso^ePi conpoTMBneHUH Ha 



BbiaoAax ctok - ctok no/ieBwx TpaHSMcropoB. B 
pe3yjibT3Te M3M8HneTCJi pesoHanc 
KoneCaTenbHoro Komypa. 1 m. 
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(54) SEMICONDUCTIVE TEMPERATURE PICKUP 

(57) Abstract: 

FIELD: systems for automatic control of 
manufacturing processes. SUBSTANCE: 
temperature pickup includes two sources 1,10 
of direct current voitage, two 
temperature-sensitive diodes 2,7. two 
field-effect transistors 4,5. two limiting 
resistors 3,6. Sources of field effect 
transistors are mutually connected. Drains 
of field effect transistors are connected in 
parallel with circuit including inductance 
coi! and capacitor. At heating impedance of 
temperature-sensitive diodes 2.7 and 
capacilive component of impedance of outlets 
"drain-drain" of field effect transistors 
are changed, and it causes change of 



resonance frequency of oscillation circuit, 
EFFECT: enhanced accuracy of temperature 
measuring. 1 dwg 
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H3o6pereH«e othocmtcsi k o6nacT« 
KOHTpojibHo-naiviepurejibHOfi rexHUKM h Mojuer 
GbiTb McnonbaoeaHO ksk AarnnK TeMneparypbi a 
paa/inMHbix ycrpoticTBax aaTOMarvmecnoro 
ynpaB/'ieHiin TeXHonorwecKWMM npoueccaMM. 

WaeecTHbi ycTpoCteTBa a™ MSMepennfl 
TeMneparypbi, HanpwMep KpeMHwesuPi jx&t*ii/\k 
TeMneparypbi, naroTosneHHufi Ha ocHoae 
6^nojiapHoPi TexHonorMK. B ashhom cny^ae b 
KanecTBe n3MepHeMOii BentwuHw wcnonb3yercH 
Hanpn>xeHne Me>KAV 6a30ii w OMnrrepoM 
KpeMHHeaoro flno,qa, KOTopoe npw t«BecTHofi 
tuMpMHe 3anpeu^eHHO« sohh onHCbisaercs 
ypaBHsnnsM 

U^nkT/e . lfiOA ac ), 

rfle T - Tewneparypa; 

l c - nnoiHOCTb npnMoro TOKa; 

l Hac - nnoTHOOTb o6paTHoro TOKa flMOAa; 

k - nocTOJWHaa EonbUMaHa; 

e - sneMeHTapHwfi 3apqfl (1.602.10" 19 Kn); 

n - K03t})CpnnneHT, xapaxrepw3yi0LAH(i 
TeMneparypHyio 3aBKcnMOCTb AH4>$y3nn 
HQCiueneii 3apflAa. 

H3MopnrenbHasi cxeMa raKoro Tuna 
npeflciasnneT cocofi nocnoAoaaTenbHoe 
coeflMHeHne KpeMHHesoro nonynpoaoAHHKOBoro 
flwofla c flo6aBOMHbiM conpoTMsneHHeM. C 
noiuoiubio floOaBOMHoro conporaBneHUfl 
ycTaHaennsaeTcfl MaKcwManbHbifi tok, MeHbirtnii 
5 mA, MT06bi orpaHtwMTb caMOHarpeB AaTMHKa. 
Paconee HanpaweHue He HywAaeTca b 
OTaQmmauym w mokst HaxoflMTbcs q 
fluanasoHe ot 6 ftp 24 B. B stom cny^ae 
MyBcrBure/ibHocTb n3MepaeMoro Ha Bbixcme 
HanpHwemifl cocTaanneT 10 mB/°C. ycuneHHoe 
B 100 pas BHXOflHoe HanpsraceHMe noKa3bsaeT 
a6conK5THyio rewneparypy no uuKane KenfeBHua 
(0°C = 273 K, 20°C = 297 K> (cm. Bi*rne6 r. 
AatHHKH. M.; Mwp, 1989, c. 29-33). 

HeflocTaTKOM TaKiw ycipoiicTB flanaeTCfl 

HW3K3H HyBCTBWTenbHOCTb H TOHHOCTb 

M3MepeHHii, ocooeHHo b oOnacTn bwcokhx 
TeMneparyp, tbk kbk npn dtom B03Hw<aioT 
AonoriHHrenbHbie ftBneHun reHepan«n 
HocurenePi sapflAa, Koropue Me yqwTbiBaioTCfl 
H3MeHeHneM Hanpn>KeHHFi Ha tcncwMax 3Mnrrep 
- Basa. 

Han6onee Sjim3k«m TexniwecKHM peujenweM 
K AaHHOMy M3o6peTeHMK) mokho CMwrarb 
ycTpoScreo Ana usiwepeHun TeMneparypbi ( cm. 
aBT.CB. CCCP N 1448221, Kn. G 01 K 7/22, 
1988), YcTpoKcTBo nepecraariReT co6ofl 
reHeparop, k KoropOMy noAKnioHeH mcto^hhk 
ynpasjiflioinero HanpajKeHna, KaTyniKa 

HHAyKTMSHOCTM, KOHAeHOSTOp M 

TepMonpeo6pa3oa arenbH bw 
nonynpoaoAHUKOBbiR ahoa, BbinonKenHbiii b 
BHAe cBeToAMofla. l43MeHenne TeMnepaTypw 
oKpyjKaiomeK cpeAbi 8bi3biflaer n3MeH6HMe 
peaKTMBHo^ cocraanaK>meft nonnoro 
conpoTusneHMfl ycrpoflCTsa, hto npwsoAwr k 
H3MeH6HM(0 MacTOTbs rapMOHMMecKwx KoneoanHft 
renepaTopa. 

HeAOCTaTKOM TaKOS KOHCTpyKL^MM ABnneTCH 

HM3K3R MysoTBurejibHccTb m ronHOCTb 
MSMepeHWM, ocoSeHHo b o6nacrn hw3kmx m 
SbicoKMX TeMneparyp, raK k3k npw 3tom 
eMKOGTHan cocraBJiHioman 
TepMonpeo6pa30BaTenbnoro 
nonynpoBOAHjiKoaoro AHOAa Mano M3MeHaeTca 
npw 3Ha4wrejibHbfx HSMeHeHnax TeMnepaTypw. 

B ocHDBy M3o6pereHna nocTaaneHa 3aAaMa 
cosAaHUfl nonynpoBQAHUKOBoro AaTwa 
TeMneparypbi, KOTOpuPi oCnaAaer Bbicoroia 



HyBCT9HTenbHOCTblO H TOMHOCTbK) H3MepeHMS1. 

RocTaBneHKaH 3aAana petuaercn Ta^MM 
o6pa30M, hto e MSBecTHOM ycTpowcrse 
ocyii^ecTanHercfl npeo6pa3osaHwe 
TeMnepaTypw b MacTory 3a chbt H3MeHeHnsr 
eMKocTHQii cocTasnoioinef* 
TepwoHyBCTBHTenbHoro Anofla, b to epeiwa kbk b 
npeAnaraeMOM ycTpoKcTse npowcxoAUT 
npeo6pa30BaKne kbk eMKOCTHoii, tsk h aiaMBHoS 
cocTasnHiomux nonHoro conpoTUBJieHHH 
TepMOHyecTBKrenbHbix a«oaob b 43ctoty, aha 
^ero KOHcrpyK^MB ycTpoCtCTBa BbsnonHeHa b 
BHAe nonynpoBOAHUKOBoro AaT^HKa 
TeiwnepaTypbi, coAepwaiAeno 
TepMOMyBCTBMTenbHbifi Ahoa, rewepaTap, 
wctohhuk Hanpn>KeHHH, b KOTOpbiti aaeAeHbi 
noneBOM TpaH3MCTOp, Asa pe3MCTopa, 

TepMOHyBCTSMTenbHblfi A^OA, «CTOHHHK 

nanpn)KeHiw, npimoM 3aTBop nepBoro noneBoro 
TpaH3^CTopa Mepes nepsbifi 

TepMOHyBCTBMTenbHbitt ahoa, nepaufi pe3MCTOp 
« nepBbiii mctomhmk HanpfDKeHMR coeAHHOH co 
ctokom BToparo nonesoro TpaH3ncropa, a 
saTBOp BToporo noneaoro TpaHswcropa Mepe3 
BTopoR pe3ncrop n BiopoCi 

TepMOMyBCTBMTenbHufi ahoa coeA«neH co 
ctokom nepBoro noneBoro TpaH3ncTopa, mctokm 
nepBoro h BToporo no/ieBbix TpaHSHcropos 
coeAHHenw MeJKAy co6o£s, nepsbifi sbiBOA 

naCCMBHOfi HHAyKTMBHOCTW nOAKJIIOMeH K CTOKy 

nepsora noneBoro TpaH3ncropa, nepBOMy 
BbiBOAy BToporo TepMOMyBCTBwrenbMoro A^oAa 
M nepaowy noniocy BToporo HCTOHHMKa 
HanpflJKeHHH, a BTopoii bliboa naccnBHO« 
HHAyKTMBHocTH coeAMHeH c nepsbiM BbiBOAOM 
KOHAeHcaTopa, k KOTopoMy noAKmoHaercn 
nepBan BbixoAHan K/ieMMa, a BTopoR bhboa 
KOHAeHcaropa noAKntcMen k cTony BToporo 
nojiesoro TpaH3MCTopa, BTopbiM nontccaM 
nepBoro h BToporo mctomhwkob HanpfliKeHtia, 
Korapbie oSpasyioT oSmyio ujttHy, k Koropoii 
noAKniOMeHa BTopaa BbixoAHas uneMMa. 

Hcnonb30BaHne npeAnaraeMoro ycipoScTBa 
Ann H3MepeHHfl TeMnepaTypw cyiAecreeHHO 
noBwujaer MyBCTBHTenbHOCTb w roHHOCTb 
M3MepeHHfi MH£j3opMaT«BHoro napaMeTpa 3a 
cmst M3MeHeHvi$? noriHoro conpoTMBneHHH 
TepMcwyBCTBHTenbHwx ahoaos noA AeticTBueM 
TeMneparypbi, KOTopoe npeoepasyeref) b 
M3MeHeHMe eMKocru Kone6aTenbHoro KOHrypa, 
hto o6ecneMHBaer o^icpeKTMBHyio nepecTpotiny 
pe3OHaHCH0H MacTorw, a Taicuce sa oner 
B03M0SCH0CTM TiHHeapn3aL;nn cpyHKi4H« 
npeo6pa30B3HMfl nyTeM Bbi6opa BennnvsHbi 
Hanpn?KeHHfl hcto4hmkob HanpHweHHn. 

Ha nepTeste npeACTaB/ieH 

fsonynpoBOAHMKOBbiti asthhk TeMneparypbi, 
coAepxcaiiiHM hctomhmk nocTOAHHoro 
HanpnxceHWH 1, KOTopbiR ocyiMecTBnner 
aneiapuMecKoe nnTan«e TepMOHyacTBHTejibHoro 
mom 2 Mepe3 orpan;«iiTenbHb!fi peawcTop 3, a 
faKKt: noneubix rpaH3McrapoB 4 m 5. 3areop 
noneaoro rpaH3Mcropa 4 coeAwneH nepea 
nocneAOBaTenbuyHD nenb orpaHHHMrenbHoro 
pesHcropa 3 h TepM04yBCTamenbHbift amoa 2 co 
ctokom noneaoro TpaHawcTopa 5, a 3arBop 
noneBoro TpaH3Hcropa 5 nepe3 
nocneAoearenbHyH) Lienb orpaH«HnrenbHoro 
pe3«cropa 6 w TepMOMy8CT8nrenbHoro AnoAa 7 
coeAMHeH co ctokom noneBoro TpaH3ncropa 4. 
Mctokh noneebix TpaH3HCTopos 4 m 5 
coeAMHeHbi Me>Kfly coSoR, OapanneribHO croKaM 
noneabix TpawancropoB 4 h 5 noAnnioqeHa 
nocneAOBareribHaH nefib, cocroflmaji M3 
KaTyUJKM MHAyKTMBHOCTM 8 H KOHAeHcaropa 9, 



COBMeCTHO C HCTOHHHKOM 3TieKTpH4eCK0rO 

HanpaweHHS 10. BbixoA ycTpotfcTBa o6pa3oaaH 
nepsoM ogtoiaAKofi KOHAQHcaTopa 9 w o6u\ev\ 

UJMHOfl. 

nonynposoflHM!<OBb!fl AatMHK reMneparypbi 
pa6oiaeT cneflyioinnw o6pa30M. B Ha<HanbKbiw 
MOMeHT apeiueHH TennoBoe mnyveme He 
fleScTByer Ha TepMOMyBcrBHiejibHbie fluoflbi 2 h 

7. riOBblUJGHMQM HanpfDKeHMH MCTCMMHKOB 1 W 10 

flo BejwMWHbi, KorAa Ha BWBOflax ctok - ctok 
noneBbix TpaH3wcropoB 4 h 5 BosnwKaer 
oTpuqarenbHoe conporwBneHwe, Koropoe 

npHBOfl^T K BO3HMKH0BeHi4K) 3JieKTpi«eCKV1X 

Kone6anwH b Komype, o6pa30BaHHOM 
napannenbHbSM BK/iioHei!neM nonnoro 
conpoTWBneHMa c eMKOCTHbiM xapaiaepoM Ha 

BblBOflaX CTOK - CTOK nOJieBblX Tp3H3MCTOpOB 4 n 

5 h HHflyKTMSHbiM conpoTUBfieHweM KaTyiuKu 
HHflyKT^BHOCTH 8. KoHfleHcaTop 9 npeaoxpaHsreT 
mctohhuk Hanpn>Kennfi 10 ot KopoTKoro 
3aMbiKaHMfl ^epe3 KaTyiUKy HHflyKTWBHOCTH 8, a 
Tauxe cnyjxvir Harpyao^HbiM conpOTMBJieHweM 
no nepeiweHHOMy Toxy, c Karoporo CHwviaeTca 
BbixoflHoiS cuman. ripii nocneAytoinei* noAa^e 
Tennoaoro mnyveuvm na TepMcwyBCTBHTenbHbie 
flHOAbi 2 w 7 npoHcxoAMT n3Menenne nx nofiHoro 

COnpOTHBJieHMfl, mo npMBOAUT K H3MeHeHHiO 

eMKOCTHOM cocTaariHioiAeii «a BbiBOflax ctok - 
ctok noneBbix TpaHSuicTopos 4 m 5, a 3to b 

CBOK3 o^epeAb Bb!3blBaeT HSMeHSHUe 

peaoHaHCHOti ^acrotbi KoneSaTeribHoro KOHTypa. 

OopMyna M3o6peTeHM«; 



nonynpoaoAHWKoawiS flaTMWK reMnepaTypbi, 
coAepxomuM nepBbifi TepMOMyBCTSHTenbHuK 
A«oa, KaTyiiiKy UHAyKTHBHOCTM, nepsbiM buboa 
KOTopotf coeAMHeH c nepBbiM BbiaoAOM 
KOHAencarapa, nepBbift nonesoft TpaH3«r,Top m 
nepsbift hcto^hwk HanpHweMHq, oTnwMaKiiAKiScn 
tqm, hto b Hero BBeAeHbi BTopotf 
TepMOMyacTBHTenbHbi^ ahoa, Bropotf hctomhmk 
HanpflweHtm, BTopoit nojieaoR TpaH3MCTop h Aaa 
pe3HCTopa, npw stom 3aTBop nepsoro nojiasoro 
rpaH3MCTopa Mepes nepebiS 

TepMOMyBCTBWTerib^bi^ A^OA m nepBbifi 
pe3«CTop coeAMHeH c nepBbiM noniocoM 
nepBoro MCT04Hiwa HanpflHteHUFi, BTopofl nonioc 
KOToporo coeAMHeH co ctokom araporo 
noneBoro TpaH3i/icTopa, aaTBop BToporo 
noneBoro TpaHSMCTopa <^epe3 Bropofi pe3ncrop 
h BTopoii TepMOMyBCTBMTenbHbiti ahoa 
coeAMHeH co ctokom nepaoro noneBoro 
TpaH3MCTopa, hctokh oGowx noneBbix 
TpaH3HCTopoB coeAHHenbi MewAy coSoii, BTopovi 
BbiBOA KarymKH HHAyKTHBHOCTH noAtcnioMeH k 
cTOKy nepBoro noneBoro TpaH3wcropa, nepBOMy 
BbiBOAy BToporo TepMOMyBCTBWTetibHos'o a^oab 
m nepooMy noniocy Broporo ncroMHMKa 
HanpnjKeHMn, nepsuPi buboa KOHAeKcaropa 
coeAMHeH c nepBow BbixoAHofi KneMMoH, BTopoft 
BbiBOA KOHAeHcaTopa noA^niOMeH k CTOKy 
BToporo noneaoro TpaH3ncropa vt BropbiM 
nontocaM hctohhmkob HanpnHceHMfl, KOTopwe 
o6pa3yioT oBii^yio iu«Hy, noAKnio^eHHyio ko 

BTOpOM BblXOAHOti KfleMMe, 
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